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Optical devices. 



An optical device includes a laser diode 1 , a 
monomode waveguide 2 in a substrate 3 and a 
matching region 4 located between them. The 
matching region 4 ensures that light emitted at high 
angfes from a laser diode is transmitted to the 
waveguide 2. 
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Optical Devfces 



This invention relates to optica; devices and 
more particularly, but not exclusively, to a device 
which includes matching of a diode laser to a 
monomode optical waveguide. 

It is difficult to prpvide good matching between 
a laser diode ard an optical waveguide formed in a 
substrate because of numerical aperture rmsmatcn 
ard also because separate processes are involved 
which make it difficult to achieve good alignment. 

The present invention seeks to provide im- 
proved matching between a laser diode and a 
wavegtude. 

According to the invention, an optica: device 
comonses a laser diode, an optical waveguide, and 
a matching region between and adjacent to them 
having a width <n one plane wruch increases from a 
first part adjacent tc the laser diode to a second 
part of greatest width and decreases frcrr the 
second part tc a third part of smaller width adjacent 
tc the waveguide. By employing the invention, a 
significant amount of light radiating at high angles 
from the laser diode may be collected and then 
guided into a narrower waveguide. Preferably, the 
boundaries of the matching region are smoothly 
curved in the plane in which its width changes. 

In one advantageous embodiment of the inven- 
tion, the w^dth of the matching region at the third 
part is greater than that at the first part, although if 
the waveguice >s narrower than the laser diode 
output aperture the width at the third part may be 
smaller. The waveguide may be monomode at the 
laser operating frequency anc the matching region 
may be si,ch that its Dart of greater wicth is ca- 
pabe of sustaining more than a single waveguide 
mode Preferably, me greatest width or the match- 
ing region is less than three tjmes the width cf the 
wavegj de 

Acvantagecusly . the matching region has ap- 
proximately - n e same refractive index as the 
wavegu de. gix/irg Similar optical characteristics 
and convener: 1 -/ the waveguce and the matcimn 
reg.cr a^e fabricated by the same process 

One *av ;n w^-ch the invent o" may be in- 
formed s now described by way of examole wi:h 
reference to the accompanying drawing m wht:~ 
thc sole figure schematise ly -lustrates, <n pla- 
vi an cotica device in accordance with the 
invention 

With -pferenoe to the Fgure t is wshec tc 
apply tno output o* a laser diode 1 to a nrcrcr.ccc 
optical wa^-eg-.ce 2 fonreo n a suDS'/ate 3. A 
"bulbous" matching region 4 is locates between 
me " a.:* j w ^.v-ec ce .': a. r ^ i has c mcc*h 

curving edges At its greatest width, indictee r>y 
bftjkur ii-b 5 the sectjon 4 is about twice the wet" 



of the monomode waveguide 2 Ught envtted at 
wioe angles, as illustrated by the arrows, from the 
laser 1 tends to be confined within the guide 4 and 
channelled into the moncmode waveguide 2. 
5 The waveguide 2 anc matching region 4 have 

the same refractive index and are fabricated by the 
same process 

w Claims 

1 An optical device composing a laser diode 
i , an optical waveguide 2 and a matching region 4 
between anc adjacent to them having a width in 
;f r>n« r>!ane which increases from a first part adja- 
cent to the laser diode t to a second part 5 of 
greatest width and decreases from the second pan: 
5 to a third part of smaller width adjacent to the 
waveguide 2. 

20 2. An optical device as clajmed in claim 1 

wherein the boundanes of the matching region 4 
are smoothly curved in the plane in which the width 

oranges. 

3. An optical device as ciaimea in claim 1 or 2 
25 wherein the width of the matching region 4 at the 

third pant ;s greater than that at the first pan 

4 An optical device as claimed in claim 1 . 2 or 

3 wherein the waveguide 2 is monomode at the 

<eser ooe r ating frecuency 
ic 5 An optical device as claimed in any orecod- 

,rg claim, wnerein the matching region 4 at its part 

0' greatest width is caoaole of sustaining more than 

a single waveguide mode. 

6 An cpt:cal device as claimed in any preced- 
3$ :rg clajm wrie^ein the greatest wicth is less than 

three times the width of the waveguide 2. 

7 An optical device as claimed n any o r ecea- 
tc claim wh.erem me matching reg.cn 4 has ap- 
p'ox mate y the same rofracttve index as the 
wavegj de 2 

8 An ccccal devce as ciaimec <n any preced- 
ing claim wherer the waveguide 2 and matching 
reg.or 4 are fabr catec oy the same process. 

9 An cotjea device substantia ly as illustrated 
m ard described with re'e^ence to the accomoany- 
ing d 'awing 
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© Optical devices. 



© An optical device includes a laser diode 1, a 
monomode waveguide 2 in a substrate 3 and a 
matching region 4 located between them The 



matching region 4 ensures thai light emitted at high 
angles from a laser diode is transmitted to the 
waveguide 2. 
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